study was the application of external pressure on the neck from a ligature tightened by an individual's body weight through suspension of all or part of the body 4 .
The study period was from 1991 to 2000. Data were collected using a standardized proforma including demographics and McCabe's comorbidity longevity, survival expected <5 years or survival <1 year) 5 , injuries recorded, prehospital and hospital management, diagnostic and imaging tools used and therapeutic measures adopted. The charts were assessed for documentation of a precipitating life stress or a marital/relationship issue. The near-hanging was categorized as suicidal, homicidal, autoerotic or accidental. Clinical outcomes were assessed as the patient able to return home with independence, home but not independent, nursing home care or death in hospital. Episodes of aspiration pneumonia, pulmonary oedema and acute respiratory distress Appropriate permission was obtained from the local institutional ethics committee. Data was dedatabase (ACCESS 97™). Data was analysed using STATA 9 statistical software (College Station, Texas. U.S.A.).
RESULTS
The demographic characteristics of the patients are summarized in Table 1 . From 1991 to 2000, there were 161 cases of near-hanging presenting to the participating hospitals. The majority of the patients Aboriginal or Torres Straight Islander descent. Most patients were unmarried, either single or in a de facto relationship. Chronic medical illness were found in 17 (11%) of patients with 67 (42%) having a previous history of psychiatric illness. Previous histories of selfharm, drug overdose and alcoholism were common. Sixteen (10%) had a previous attempted hanging. We found the peak presentations in March (11%) and November (14%) with a fairly constant rate of presentation between 5 and 10% for the remainder of the year.
The circumstances of the near-hanging are detailed in Table 2 . There were 184 precipitants recognised for the hanging attempt with multiple reasons found in 32 patients (21%). Life stress or marriage/ relationship problems were found in the majority of patients. Concomitant drug use at the time of the near-hanging was noted in 91 (57%) of patients, most commonly alcohol. All near-hangings were the result of suicide attempts (N=157, 98%) where information was available. Near-suicides occurring in psychiatric hospitals/unit or prisons represented 7% and 11% respectively of presentations. Where the circumstances of the near-hanging were clearly recorded, one third of patients had some contact of their body with the ground when found ( Table 3 ). The majority (85%) fell less than 1 metre in height. Ropes or cords (42%) and clothing or bed linen (23%) were the most commonly used ligatures. Most near-hangings occurred inside buildings (66%) and the time to cutting down was generally less than 15 minutes (88%).
At the scene, the median Glasgow Coma Scale score (GCS) was 7 improving to 13 by arrival in hospital (Table 4 ). Thirty-six patients (22 %) had a GCS of 3 at the scene and 3 on arrival to hospital. Where an ambulance was used (73%), the response time was less than 10 minutes with 32% requiring cardiopulmonary resuscitation at the scene by bystanders, ambulance or paramedics. The duration of resuscitation or rhythm was not recorded. Seventy (43%) required intubation which was mainly performed in hospital. Most patients were intubated for a low GCS (91%) but ten patients (10%) had several reasons documented. Three patients (2%) required a tracheostomy after hospital arrival to secure the airway due to airway swelling precluding intubation.
The majority of patients (N=107, 66%) had a ligature mark visible on external examination of the neck. However, petechiae were uncommon (N=22, 14%). Table 5 summarizes the complications found in the near-hangings. Investigations were inconsistently performed ( Table 6 ). Only 66% of patients had cervical spine X-rays performed with few patients juries were not suspected based upon plain cervical spine X-rays. Two patients with fractures to the thyroid cartilage found on CT had cervical spine plain swelling and hyoid fracture had normal plain cervical had no abnormality noted on plain cervical spine X-rays and on endoscopy had glottic swelling. The patient with a small tracheal tear on endoscopy had the neck performed. Only one patient had a carotid dissection, documented by both CT and conventional angiography. This patient also had a C2 pedicle fracture with a C2/3 spondylolisthesis and fracture of the thyroid cartilage. Of the 86 patients arriving at spine X-ray, 7 (8%) a CT Head, 7 (8%) a CT neck and 2 (2%) an imaging study of the carotid vessels.
abnormality. However, the CT scans of the neck were only performed in selected patients with a probable high index of suspicion. performance of investigations is detailed in Table 7 . The independent predictors of performing a cervical 
Vascular
Cardiac arrest Carotid dissection
Spinal
C2 pedicle fracture and C2/3 spondylolisthesis Posterior ligament injury C1 peg fracture spine X-ray were the GCS at the scene and a history of the patient's body having contact with the ground. A CT head scan was independently predicted by a GCS <10 at the scene, a need for cardiopulmonary resuscitation, the near-hanging taking place inside a building and the presence of a neck ligature. A CT of the neck was more likely when the patient required intubation and was younger. Only the need for intubation seemed associated with the performance of a Doppler ultrasound of the neck. Table 8 details subsequent patient management. Although the majority of patients received an initial psychiatry referral, this was not invariable. Only a small number of patients continued with psychiatric follow-up. The median duration of hospitalization was 6 days (1-40). For those patients intubated, the median duration of mechanical ventilation was one day (1) (2) (3) (4) (5) (6) (7) (8) (9) . The median duration of ICU stay was two days (1-10). Thirty patients received inpatient rehabilitation with a median of 9 days (1-860).
Other bony fractures
The clinical outcome could be determined in 157 patients (Table 8) . Twenty-six patients (17%) died in hospital with 118 (75%) returning home to an independent life while 8 (5%) were dependent at home. Only one patient was known to have been transferred to a nursing home while another four (3%) were transferred to other hospitals where their subsequent outcome was not known. The patient with the carotid dissection returned home and was independent. Indigenous mortality rates and independent functional outcomes from near suicide were similar to non-indigenous patients (15% compared to 16%, P=0.94 and 77% compared to 75%, P=0.88 respectively).
An independent functional outcome was not predicted for all patients nor in patients requiring intubation by the site the near-hanging occurred (P=0.95 and P=0.34 respectively), the height fallen (P=0. 36 of an independent outcome in intubated patients. An independent functional outcome was however positively associated with some part of the body being in contact with the ground (OR 3.2, CI 95% 1.02-10.3, P=0.03) and inversely associated with the need for cardiopulmonary resuscitation (OR 0.10, CI 95% 0.04-0.23, P<0.001), a GCS of 3 at the scene (OR 0.08, CI 95% 0.03-0.19, P<0.001) or on arrival to hospital (OR 0.06, CI 95% 0.02-0.14, P<0.001), older patients (OR 0.97, CI 95% 0.94-0.99, P=0.007), cerebral oedema on the CT scan (OR 0.07, CI 95% 0.01-0.69, P=0.01). The independent predictors of mortality are detailed in Table 9 .
However, despite these associations, of the 48 patients with a GCS of 3 at the scene, 20 (42%) returned to independent living and 23 (48%) died. Of the 38 patients with a GCS of 3 on arrival at hospital, 12 (32%) returned to independent living and 24 (63%) died. There were 35 patients with known outcome with a GCS of 3 at the scene and on arrival to hospital. Ten (29%) returned to independent living and 66% died. Of the 52 patients who received CPR, 24 (46%) had an independent functional outcome. Five patients (3%) survived with an independent functional outcome having received CPR who had a GCS of 3 both at the scene and upon arrival to hospital. One patient with cerebral oedema on the CT scan had an independent functional outcome. For the three patients needing a tracheostomy as an initial procedure, only one returned to independence at home. 
DISCUSSION
Hanging is presently the most common method of suicide in Australia representing 46% of all suicides 2 . This is similar to other countries such as the United Kingdom where, like Australasia, increasing rates of suicide have occurred over the last 10 years especially amongst males < 65 years of age 6 . Near-hanging refers to patients not killed by the attempt. The cause for the rising incidence of hanging in Australia is debated 7, 8 . As with many other countries, suicide rates have increased generally, particularly in rural areas and 9 . The present study described the epidemiology of nearhangings as they presented to several public hospitals in Queensland.
Consistent with previous descriptions, young males between their late teenage years and mid 30s predominated in our study, often with histories of previous psychiatric illness, drug overdose and self harm 8 . Aboriginal and Torres Straight Islander presentations with near-suicides vary greatly between the states, being 8% in the present study but 74% in a NEAR-HANGING PRESENTATION Anaesthesia and Intensive Care, Vol. 34, No. 6, December 2006 series from the Northern Territory 10 . Our study found that mortality rates from near-hanging were similar to those in non-indigenous patients. Previous suicide attempts were noted in 42% of patients, similar to previous reports, as were the rates of previous psychiatric illness or concomitant drug use 10, 11 . Multiple life stresses were common at the time of the nearhanging as were concomitant medical problems 10 .
Judicial hanging has not been performed in Australia since 1967. Most near-hangings are suicidal as found in this study 12 . Autoerotic hangings are uncommon and accidental hangings more prevalent in children 12 . Near-hangings occurring in institutional care (prisons and psychiatric hospitals) vary regionally 6 and were found to be 11% and 7% respectively in the present study, similar to that found in the Northern Territory 10 but higher than that reported in England and Wales (3% and 3.9% respectively) 6, 13 . Of deaths occurring in police or prison custody, approximately one third are from suicide with 75% of these due to hanging 8 . Rates of Aboriginal suicide in custody are similar to those in non-Aboriginal people 8 .
Presentations have previously been reported most commonly in the Australian spring 14 , similar to our suicide after an index case is 23% with the subsequent annual suicide death being 4.6%, notably higher in males, older patients and when the index method is of high lethality 3, 15 . We noted similar rates of presentations for drug overdoses and self harm. The case fatality rate from hanging is approximated at 70% [16] [17] [18] [19] . Within the limits of the accuracy of the chart records, only 93 (58%) had formal psychiatric followup. Given the rates of recurrent suicide attempts, this is of considerable concern.
There is considerable debate as to the need for ancillary investigations when near-hanging presents to hospital due to the low incidence of associated injuries 4, 12, [20] [21] [22] [23] . The reported rate of cervical spine fracture is less than 1% 4 , in our study 54 patients fracture dislocation of the cervical spine is thought to be common and the cause of death in judicial hanging, it actually occurs in less than 20% of such hangings 24 . Sudden death in hanging is generally due to acute transection or contusion of the spinal cord (with or without fracture) and massive subarachnoid haemorrhage occurring from vertebral artery tears [24] [25] [26] . Consistent with other descriptions of nonjudicial hanging, we found that there was little or no drop height amongst our patients. Consequently, as in our series, the incidence of cervical spine fracture is low (2%), with other series reporting incidences up 9% from autopsies of non-judicial hanging 27 . Death in non-judicial hanging is most likely due to vascular obstruction of neck vessels and cerebral hypoxia 20, 28 as death from hanging has been described in tracheostomized patients 20, 28 . Cervical spine fracture would appear to be a function of age, suspension time and drop height 29 .
Our study noted 54 patients needing to have injury. As plain radiology of the neck is inexpensive and the majority of patients have a good prognosis, the aggressive search for concomitant injuries would seem appropriate, especially where the initial neurological status precludes an adequate clinical assessment. by the relatively low numbers of patients included in recent series with relatively poor descriptions of the hanging event to assist in prognostication as a result of their retrospective designs 30 . The presence of a cervical spine injury should increase the suspicion for associated injuries. The need for vascular imaging of the neck is similarly debated due to the low incidence of abnormality. The gold standard investigation of blunt carotid injuries is traditionally angiography. Duplex ultrasound is described as only useful when the carotid injury is associated with more than 50% narrowing 31, 32 , however sensitivities from 95-100% for carotid dissection are reported 33, 34 velocities. Magnetic resonance angiography (MRA) has sensitivities approaching that of conventional angiography, however MRI is also needed to detect intramural haematoma. Reported performances of MRI and MRA for carotid dissection are sensitivities respectively 35 , although there are problems with prolonged scan times and overestimation of degree of stenosis. Although CT-angiography has shorter scan times, there is a tendency to underestimate the degree (Grade 1; irregularity of the vessel wall or a dissection or intramural haematoma with <25% luminal stenosis. Grade II; intraluminal thrombus or a raised III; pseudoaneurysms) 32 . The reported performance of CT angiography in 1994 for carotid dissection predictive value of 65% with a negative predictive value of 70% 35 . The one carotid dissection in this study was recognised with a hemiparesis at initial presentation.
Delayed presentations of carotid dissection however, have been described 36, 37 . Complications in our nearhanging patient occurred in the minority of patients. However, these are potentially serious and lifethreatening. Those that have been described in the literature are summarised in Table 10 . Table 11 outlines a suggested hospital management for nearhangings.
The outcome of near-hanging in Queensland is generally favourable, with 75% surviving with a good functional outcome. This is similar to previous reports in Australia 10, 38 . An accurate description of the site of the hanging is important in determining prognosis. The and the weight of the patient neither well nor accurately recorded at the time of acute presentation. A history of contact with the ground should be more easily obtained, and is independently predictive of outcome and perhaps useful in the prediction of likely associated injuries. The important elements of history for prognostication relate to whether the patient had contact with the ground, as did 70% of patients in this series. Its simplicity of recognition should Importantly, the neurological status at presentation for cardiopulmonary resuscitation has previously suggested uniform mortality 11, 39 . However, in our It is intriguing to speculate as to the utility of induced hypothermia to improve neurological outcome as described for the management of post-VT cardiac arrest 40 . There are however no clinical data outside in near-hanging maybe neurogenic induced rather than the result of prolonged hypoxia, so hypothermia cardiac arrest in the setting of near-hanging. However, at this time it cannot be recommended. Similar good neurological outcomes to those found in our study have been reported in other series 11, 12, 21, 41 . Outcome was not predicted well by GCS at hospital presentation. The median time for patients with a good outcome to remain in ICU was two days. Although we observation to best predict a good functional outcome in our study, three days as recommended for neurological assessment and prognostication after cardiac arrest would seem appropriate for nearhanging patients.
The limitations of this study relate to its retrospective design and the limitation of information available in the clinical notes. Although the number of hospitals agreeing to take part was limited, the principal metropolitan hospitals took part as well Cervical spine X-rays and CT to exclude bony injury if clinical assessment limited by conscious state.
5
CT scan of head as determined by neurological assessment.
6
CT angiogram of neck to assess for carotid injury depending on the performance of the test in the local area as carotid injury may be asymptomatic initially or difficult to assess (MRI/MRA may be more appropriate). Doppler ultrasound is insufficient.
7
Assess for raised intracranial pressure and treat appropriately.
8
Keep serum sodium ~145 mmol/l or higher if actively treating raised intracranial pressure.
9
Admit all patients regardless of neurological assessment due to the risk of delayed complications.
10
Ensure psychiatric assessment before discharge. as two regional centres, giving some validity to the descriptions of presentation. This also represents a greater generalizability from single-centre studies performed recently in Australia as our series is large by comparison. We did not have available clinical details on those fatal hangings that were not referred to hospital. However, in Queensland between 1999 and 2001 there were 642 hangings (5.9 per 100,000 population) and given the high lethality, near-hanging presentations to hospital represent the minority of all attempted hangings 42 . The information on outcome was limited within the robustness of data available from the clinical record, as detailed psychometric testing was neither regularly recorded nor performed. However, a return to independent living at home was able to be regularly determined from the case-notes.
CONCLUSIONS
The outcome for near-hanging is generally favourable. The neurological status and the need for cardiopulmonary resuscitation are not invariable predictors of an independent functional outcome. Investigations for injury to anatomical structures in the neck are inconsistently performed, but given the initial assessment due to the presenting neurological status, a diligent search for treatable injuries that could should be performed in all patients where clinical assessment is compromised. Ensuring that psychiatric follow-up is part of a routine of care is of paramount importance.
